Nitroreductase-Activatable Theranostic Molecules with High PDT Efficiency under Mild Hypoxia Based on a TADF Fluorescein Derivative.
High specificity detection and site-specific therapy are still the main challenges for theranostic anticancer prodrugs. In this work, we reported two smart activatable theranostic molecules based on a thermally activated delayed fluorescence fluorescein derivative. Nitroreductase induced by a mild hypoxia microenvironment of a solid tumor was used to activate the fluorescence and photodynamic therapy (PDT) efficiency by employing the intramolecular photoinduced electron transfer mechanism. A high PDT efficiency under 10% oxygen concentration was achieved, which is better than that of porphyrin (PpIX), a traditional photosensitizer. Such an excellent PDT efficiency can be attributed to lysosome disruption because the theranostic molecule can specifically enter the lysosomes of cells. Importantly, the strategy of targeting the mild hypoxic cells in the edge of tumor tissue could heal the "Achilles' heel" of traditional PDT. We believe that this theranostic molecule has a high potential to be applied in clinical investigation as a theranostic anticancer prodrug.